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DETAILED ACTION 
Claim Objections 

1 . Claim 9 is objected to because of tine following informalities: The claim recites 
the angles between corners of adjacent target plates and the angle between the 
maxima of the magnetic flux lines as both being "angle y". Applicant likely meant to 
indicate the angle between target plate corners as "angle a", and the angle between the 
magnetic maxima as "angle p." Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 8-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
McKelvey (US 4,443,318, as cited in the IDS). 

As to claim 8, Mckelvey discloses a tube magnetron comprising: 

• A hollow rotating tube target arrangement of longitudinally extended 
target plates that are fixed to a target support (Abstract: a rotatable 
magnetron cathode; Fig 3: showing a hollow tube arrangement of 
the rotatable targets (31) attached to a target support (21)); 
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• Wherein tine target plates in cross section are arranged adjacent to 
eacli other to form a polygon (Fig 3: showing the targets arranged 
in a polygon shape: hexagonal); 

• A magnet system, wherein the magnet system provides a magnetic 
field passing through the tube target arrangement (Fig 3: showing 
U-shaped magnets (45), inherently having a magnetic field which 
passes through targets (31 )); and 

• Wherein the magnetic field has in cross section two maxima 
arranged in the axial longitudinal direction of the tube target 
arrangement and in the interior thereof (Fig 3: showing two U- 
shaped magnets (45) arranged with opposing poles 47 (north) and 
49 (south) form three pole points, inherently creating two arc-like 
magnetic fields between the outer north poles and inner south pole, 
having two maxima); 

As to claim 9, McKelvey discloses the width and number of target plates selected 
so that an angle a is related to an angle 3 as 3 = (n + 0.5)a, wherein n is selected 
to be an integer (Fig 3: showing an angle between edges of each target as 30°, 
and the angle between the maxinna (not explicitly shown) of the formed magnetic 
fields as approximately 45°, giving a value for n of 1 ). 

As to claim 10, McKelvey discloses n selected to be 1 so that 3 = 1 .5a 
(Fig 3: showing an angle between edges of each target as 30°, and the angle 



Application/Control Number: 10/508,819 Page 4 

Art Unit: 4132 

between the maxima (not explicitly shown) of the formed magnetic fields as 
approximately 45°, giving a value for n of 1 ). 

As to claim 1 1 , McKelvey discloses the target plates being bonded to the 
target support (col 2 lines 58-61 : the target strips are secured to tubular member 
by clamping bars). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McKelvey, as applied to claim 8 above, and further in view of Serole (FR 274501 0 A1 , 



cited in the IDS, refer to translation). 
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As to claim 12, IVIcKelvey is silent as to the target plate comprising a target 
material of ceramic or high melting-point materials. 

Serole discloses the use of a tube shaped target in a magnetron sputtering 
device (Page 1 Paragraph 3 - disclosing magnetron process, Paragraph 8- use of a 
tube shaped cathode). Serole also discloses that the disclosed invention uses targets 
of ceramics and high melting point materials (Page 2 Paragraph 14: targets of ceramic 
material or tungsten (a high melting point material)). Serole discloses that the these 
materials are not easily formed into actual tubes and are more easily and cheaply used 
as plates arranged in a tubular form (Page 2, Paragraph 14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine targets made of ceramic or high melting point material, 
as disclosed by Serole, with a rotatable tubular sputtering apparatus, as disclosed by 
McKelvey, in order to avoid the high price and difficult processing of ceramic and high 
melting-point materials into suitable target form. 

As to claim 13, Serole discloses the target material comprising ITO or silicon 
(Page 2 paragraph 14). 

6. Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McKelvey in view of Toyama (US 6,475,354). 

As to claim 14, McKelvey is silent as to the target rotation speed. 

Toyama discloses a magnetron sputtering process using a tube shaped target 
(Figure 1 showing tube shaped sputtering target 5 with magnet 7). Toyama also 
discloses the target rotating at a speed of 1 revolution per second to 2 revolutions per 
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minute (col 5 lines 57-67: use ITO tube shaped target rotating at 3 rpm). Toyama 
discloses the use of this procedure as producing ITO films with good reproducibility (col 
6 lines 43-44). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine a sputtering procedure with a rotation speed between 1 
revolution per second and 2 revolutions per minute, as disclosed by Toyama, with a 
tube-shaped target magnetron sputtering apparatus, as disclosed by McKelvey, in order 
to obtain a film with good reproducibility. 

As to claim 15, McKelvey discloses a tube magnetron for sputtering of target 
material by a plasma on application of a voltage, comprising: 

• A hollow rotating tube target arrangement of longitudinally extended target 
plates that are fixed to a target support (Abstract: a rotatable magnetron 
cathode; Fig 3: showing a hollow tube arrangement of the rotatable targets 
(31 ) attached to a target support (21 )); 

• A magnet system configured to provide a magnetic field passing through 
the tube target arrangement (Fig 3: showing U-shaped magnets (45), 
inherently having a magnetic field which passes through targets (31)); 

• Wherein the target plates in cross section are arranged adjacent to each 
other to form a polygon (Fig 3: showing the targets arranged in a polygon 
shape: hexagonal); 

• Wherein the magnetic field has in cross section two maxima arranged in 
the axial longitudinal direction of the tube target arrangement (Fig 3: 
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showing two U-shaped magnets (45) arranged with opposing poles 47 
(north) and 49 (south) form three pole points, inherently creating two arc- 
like magnetic fields between the outer north poles and inner south pole, 
having two maxima); 
McKelvey is silent as to the equalization of plasma fluctuations effected by a 
plasma emission monitor control. 

Toyama discloses a magnetron sputtering process using a tube shaped target 
(Figure 1 showing tube shaped sputtering target 5 with magnet 7). Toyama also 
discloses the use of a plasma emission monitor control (col 3, lines 24-26: collimator is 
where the plasma emission intensity is measured) which operates to equalize the 
sputter rate fluctuations (col 4 lines 17-20: set value of emission intensity of the plasma 
is adjusted so that the deposition rate can be controlled). This system is disclosed as 
allowing for a constant deposition rate (Abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine a plasma emission monitor control to equalize the 
sputter rate, as disclosed by Toyama, with a tube magnetron sputtering apparatus, as 
disclosed by McKelvey, in order to obtain a constant sputtering rate. 

Correspondence Information 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Berman whose telephone number is (571)270- 
5265. The examiner can normally be reached on M-R 8am-5pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571)272-1223. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. M. B./ 

Examiner, Art Unit 4132 

/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 4132 



